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Non-contact IC-card such as money card, credit card, ID card, electronic 
currency, telephone cards, has through-hole provided at position of 
IC-chip in core sheet and metal reinforcement is fitted to through-hole 

TOPPAN PRINTING CO LTD 1999.04.28 1999JP-121451 
Ull (2000.11.07) G06K 19/07, B42D 15/10, G06K 19/077, H01L 25/00 
Novelty: A through-hole (5) is provided at the position of IC chip (1) connected to 
core sheet (3) which is provided on inlet sheet (2) and a metal reinforcement (6) is fitted 
to the through-hole such that the IC-chip does not contact with surface sheet (4). 
Use: For non-contact IC-card, such as money card, credit card, ID card, electronic 
currency, telephone cards. 

Advantage: Switching off of IC chip and antenna is eliminated and thickness of the 
non-contact IC card is reduced by the construction of providing through hole at the 
position of IC chip, on inlet sheet and by providing a metal reinforcement to the 
through-hole. 

Description of Drawing(s): The figure shows the schematic sectional view of 

non-contact type IC card. 
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(54) NON-CONTACT IC CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-contact 
IC card which can protect an IC chip without deteriorating 
the flexibility that is necessary for the IC card. 
SOLUTION: This non-contact IC card has a constitution 
where an antenna is formed on a sheet, a resin sheet 3 is 
prepared on one or both sides of an inlet sheet 2 containing 
an IC chip 1 which is electrically connected to the antenna, 
a recess part or a through-hole 5 is formed at the position 
of the chip 1 of the sheet 3, a metallic reinforcement body 
6 is fit into the recess part or the through-hole 5 and a 
surface sheet 4 is laminated on an outer layer. In such a 
constitution, the chip 1 is never cracked, the connection is 
never cut between the chip 1 and the antenna and 
furthermore swelling due to the thickness of the chip is not 
caused on the surface of the card 1 when the card is 
finished even when the card is bent or the concentrated 
pressure is applied to the card. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention builds in IC chip, and if a coil or an antenna is used for it, it 
relates the communication link with the current supply from the outside, or the exterior to the 
noncontact IC card which connects in the state of non-contact. 
[0002] 

[Description of the Prior Art] In recent years, it is constituted so that an IC card may perform various 
actuation, such as bank relation, a communication link by the telephone, or various kinds of body 
identification actuation, such as an ATM card, a credit card, an ID card, electronic money, a 
telephone card or public transportation especially a bus, and a commuter pass of a railroad, and 
record and processing of important information, such as information, financial information, etc. 
about an individual, are performed, and use in the direction of many has started. Between IC module 
of an IC card, and the terminal unit which performs informational reading writing, these actuation 
uses the contact method by the direct electrical coupling between external connection terminals, and 
an electromagnetic wave, and is performed by either as NI of the non-contact method by indirect 
electrical coupling. Although a method is chosen according to the application of an IC card, the way 
made into one sheet equipped with both the methods of a contact process type and a non-contact 
method depending on two or more applications of an IC card presupposes that it excels in 
convenience, and Kamiichi of the IC card equipped with both methods has already been carried out 
under the name of the hybrid mold IC card or the pair card. 

[0003] The current IC card is manufactured as a portable medium which consists of a standardized 
dimension. Usual ISO standard 7810 has specified the card which has standard form voice with die 
length of 85mm, a width of face [ of 54mm ], and a thickness of 0.76mm, the configuration of the IC 
card of a non-contact method has the body of a card constituted by assembling a thermoplastic sheet 
and the electronic module containing an integrated circuit chip, respectively, and the antenna of an 
induction coil form is connected to the chip. 

[0004] Generally, the approach of creating a non-contact method IC card with a lamination 
technique is learned. By this approach, two or more thermoplastic sheets are accumulated and 
arranged between two plates of a press, and IC module of a non-contact mold is arranged in that 
middle. This IC module is electrically connected with the coil or antenna which encloses this IC 
chip, a control circuit, etc. beforehand. After the arrangement, heat and a pressure are applied, 
joining of two or more thermoplastic sheets is carried out, and IC module and a thermoplastic sheet 
are unified. 

[0005] Since the lamination method by heat has the difference in the expansion coefficient of the 
ingredient to be used, residual deformation arises between a card face and IC module, the field which 
has different resistance to an impact and torsion is made by the pressure at the time of a lamination, 
and operation of temperature, and it seems to have distorted the IC card. That is, in order to prevent 
this, unless it is necessary to thicken thickness of an IC card and it is carried out in this way, the 
appearance of the IC card obtained is unsatisfying. According to this, it is shown that manufacture of 
the card which has 0.76mm in standard thickness of the above-mentioned specification may be 
difficult. Therefore, the productive efficiency of such an approach was low, and since IC module, the 
coil, or the antenna will be built in the IC card it was considered further that was a defective, when it 
was discarded as it is, the manufacturing cost had the problem of becoming high. 
[0006] Moreover, the frame of the rectangle suitable for the size of a card is installed between 
thermoplastic sheets. Although there is the production approach of the non-contact method IC card 
of installing IC module beforehand connected to the coil or the antenna in the cavity formed with 
this frame and a middle sheet, pouring heat-curing resin into the above-mentioned cavity, and 
covering this cavity with the above-mentioned thermoplastic sheet after this the inlet sheet which 
mounted IC chip on the sheet in which the thickness antenna exceeding the specification of the 
above [ this IC card / thickness ] was formed — the — up and down — the resin sheet of at least one or 
more sheets — superposition — it laminates and becomes a noncontact IC card. 
[0007] 
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[Problem(s) to be Solved by the Invention] The problem of the malfunction of an IC card, like 
connection of IC chip with which a crack goes into IC chip built in if a noncontact IC card is bent or 
the pressure concentrated on the part is applied, and an antenna goes out was produced. Then, this 
invention aims at offering the noncontact IC card which can protect IC chip, without spoiling 
flexibility required for an IC card. 
[0008] 

[Means for Solving the Problem] This invention made that the above-mentioned purpose should be 
attained the noncontact IC card of invention of claim 1 To one field or both sides of an inlet sheet 
which mounted IC chip which an antenna is formed on a sheet and it comes to connect with said 
antenna electrically, a resin sheet, The laminating of the surface sheet is carried out to the outer 
layer, and in the noncontact IC card by which lamination formation was carried out, a crevice or a 
through tube is prepared in IC chip location of said resin sheet on said inlet sheet, and it is 
characterized by coming to fit into a crevice or a through tube concerned in a metal reinforcement 
object. 

[0009] Moreover, the noncontact IC card of claim 2 is characterized by a metal reinforcement object 
having said the shape of a crevice or a through tube, and isomorphism in the noncontact IC card of 
claim 1. 

[0010] Furthermore, the noncontact IC card of claim 3 is characterized by the metal reinforcement 

object not touching said IC chip in the noncontact IC card of claim 1 . 

[0011] 

[Embodiment of the Invention] Hereafter, the example of this invention is explained based on a 
drawing. Drawing 1 is the top view of the noncontact IC card in which the appearance of this 
invention is shown, drawing 2 is the outline sectional view showing the example of the noncontact 
IC card of this invention in the A- A line of drawing 1, and drawing 3 is the outline sectional view 
showing other examples of the noncontact IC card of this invention in the A- A line of drawing 1. 
[0012] As there is that [ no ] from which the noncontact IC card of this invention of drawing 1 serves 
as the description in any way and it is shown in the cross section in the A-A line, to an exterior the 
noncontact IC card 10 of this invention of drawing 2 It connects with the IC chip 1 and this 
electrically. By an electromagnetic wave etc. between IC chip and an external instrument Supply and 
an instruction of a power source, The inlet sheet 2 which comes to form in a sheet the coil or antenna 
(not shown) which mediates transmission and reception of the signal of data etc., Cany out the 
laminating of the core sheet 3 and the surface sheet 4, respectively, and a through tube 5 is formed in 
the part which is equivalent to this core sheet 3 in the location of the IC chip 1 . It comes to carry out 
fitting of the metal reinforcement object 6 of extent with which thickness does not exceed the 
thickness of the core sheet 1 together with the IC chip 1 by the shape of isomorphism mostly to the 
through tube 5. When a noncontact IC card 10 is bent with the metal reinforcement object 6 
established on this IC chip 1, or when pressed partially, it functions as protection material. 
[0013] This metal reinforcement object 6 is iron, aluminum, titanium, copper, chromium, nickel, 
zinc, tin and these alloys, or composite that consists of them, and what has rigidity as that property is 
desirable. Moreover, the larger thing of a configuration than IC chip size is desirable, for example, 
can choose it as arbitration, such as the shape of the same configuration as the through tube or 
crevice formed or a circle configuration, elliptical, and a rectangle. Moreover, it can also consider as 
a bigger configuration than a through tube. In this example, the metal reinforcement object 6 of the 
shape of a through tube 5 and isomorphism is formed in the surface sheet 4 side. In addition, the IC 
chip 1 is not chosen as arbitration according to the application purpose of a noncontact IC card, and 
is not limited especially. This IC chip 1 is pasted up on the inlet sheet 2 with adhesives etc. What has 
thermal resistance and an adhesive property can be good, for example, can mention PET, PET-G, 
ABS, and the various resin of polyimide, and can choose the inlet sheet 2 from these as arbitration. 
In addition, if the above-mentioned conditions are fulfilled, it will not be limited to these. 
[0014] Next, the coil or antenna (not shown) formed on the inlet sheet 2 with the IC chip 1 forms the 
coil which consists of the thing which made the metal or the metallic foil the coiled form, a metal 
sheet formed in the coiled form, or a metal wire on the inlet sheet 2. the approach of various kinds 
[ these ] — especially — respectively -- chemicai etching — or it hammers out (stamping) Or it can 
manufacture by the various methods of rolling round a wire to a coiled form. Moreover, a binder is 
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put on a thermoplastics sheet with screen printing, and it is also possible to form by performing 
metal vacuum evaporationo. 

[0015] A coil or an antenna can take the geometry of arbitration. Vortical number of turns are set up 
according to a function. Furthermore, when forming on a thermoplastics sheet, an antenna can be 
formed in the both sides and a swirl can be formed in another field. It is also possible to perform 
screen-stencil several times succeeding instead of also being able to make it flow through a double- 
sided metal layer, and forming a double-sided circuit by making a sheet cut deeply and stick by 
pressure, so that a double-sided metal layer may be filed using the veer hole by the double printed 
board technique (dual-face printed circuit technology), and to form a multilayer swirl. By the way, in 
this invention, a coil or an antenna can take the ingredient of arbitration, structure, and a 
configuration according to the application purpose. 

[0016] In addition, as for the periphery configuration of a coil or an antenna, it is desirable that it is 
mostly in agreement with the periphery of an IC card. That is, since it is dependent on the surface 
area of the magnetic flux which a coil or an antenna covers, the range and receiving capacity of a 
coil or an antenna become max in that case. Therefore, let the shape of a spiral type of a coil or an 
antenna be a rectangle similar to an IC card configuration. 

[0017] In this example, the core sheet 3 and the surface sheet 4 select thickness which fills 0.78mm 
in thickness on the whole, when the standard IC card equivalent to ISO standard 7810 of an IC card 
is produced by the heat lamination method. As these core sheet 3 and a surface sheet 4, it can form 
with the thermoplastics film of the other arbitration which has PVC (polyvinyl chloride), PC 
(polycarbonate), ABS (acrylonitrile-styrene butadiene rubber), PET (polyethylene), PETG 
(polyethylene terephthalate glycol), PVDF (poly vinylidene fluoride), or an equivalent property, for 
example. 

[0018] It is necessary to be the size in which the through tube 5 or crevice which fits in forms the 
metal reinforcement object 6 especially in the core sheet 3, and the IC chip 1 goes into it at least. A 
well-known means is sufficient as the formation approach of this through tube 5 or a crevice, and the 
processing method may be [ a through tube may pierce, and ] used, and a crevice can be easily 
formed by beginning to delete from the core sheet 3 by the so-called Zagury processing which used 
the cutting tool. [0019] in this example, the antenna arranged on the inlet sheet 2 was formed by the 
metallic foil on the resin sheet, and fixed this on the inlet sheet 2 using adhesives — it is. The inlet 
sheet 2 which has an antenna on the core sheet 3 is arranged, the surface sheet 4 is further formed in 
those outside both sides, mutual adhesion is performed by softening of the thermoplastics ingredient 
with which these occur in the heating pressurization by lamination processing, and the noncontact IC 
card 10 as shown in drawing 2 is obtained. In addition, the manufacturing method of this noncontact 
IC card can use well-known approaches, such as an injection molding method which uses metal 
mold in addition to the above heat lamination methods, and a resin restoration method which 
arranges an antenna, fills it up with resin between resin sheets, and produces an IC card. 
[0020] Next, in other examples of this invention shown in drawing 3 , although the appearance top is 
the same as drawing 1 similarly As shown to drawing 3 in the sectional view in an A-A line, the core 
sheets 3 and 7 which have a through tube 5 are formed in the both sides of the inlet sheet 2. Metal 
reinforcement object 6* is arranged to through tube 5' of the core sheet 7 again, respectively, the 
surface sheet 4 is further formed in the through tube 5 of the core sheet 3, and it considers as a 
noncontact IC card 1 1 like the above, this example — through tube & — although the space 8 other 
than metal reinforcement object 6* exists inside, you may make it not produce an opening 8 by 
considering as thickness equivalent to the core sheet 7 moreover — IC — a chip — one — not existing - 

- a side — a core — a sheet — seven — a through tube — five — * — a metal — reinforcement — the body 

— six — 1 — the inlet sheet 2 top — you may arrange . 
[0021] 

[Effect of the Invention] problems, like according to this invention, even if bending or the 
concentrated pressure is applied in a noncontact IC card by considering as the above-mentioned 
structure, a crack goes into IC chip, or connection of IC chip and an antenna goes out — being lost — 
in addition — and it becomes the noncontact IC card which does not have a swelling by the thickness 
of IC chip in the card face at the time of a result. 
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Claim(s)] 

[Claim 1] The noncontact IC card characterize by an antenna be form on a sheet , and prepare [ to 
one field or both sides of an inlet sheet which mounted IC chip which it come to connect with said 
antenna electrically ] a crevice or a through tube at a resin sheet and its outer layer in IC chip 
location of said resin sheet on said inlet sheet in the noncontact IC card by which lamination 
formation be carried out by carry out the laminating of the surface sheet , and come to fit into a 
crevice or a through tube concerned in a metal reinforcement object . 

[Claim 2] Said metal reinforcement object is a noncontact IC card according to claim 1 characterized 
by having said the shape of a crevice or a through tube, and isomorphism. 
[Claim 3] Said metal reinforcement object is a noncontact 
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